INTRODUCTION
Sleep research has been ongoing for decades. However, the intention was to study the structure of sleep and the body's need of sleep in order to function. During the 1990s, the American Association of Critical Care Nurses highlighted sleep disturbances as a major issue and called for studies to explore effective methods for reducing such disturbances and promoting sleep (Evans & French 1995) . As part of the "Putting evidence into practice" project, Page et al. (2006) carried out a review investigating evidence-based interventions for sleep-wake disturbances in cancer patients, none of which received the highest recommendation for nursing practice. The authors pointed out that most of the studies had quasi-experimental or descriptive designs and that the use of instruments for measuring the outcome of the interventions was inconsistent (Page et al. 2006) .
Why nursing interventions
Nursing interventions, as defined by the theorist Myra Levine, are actions founded on human interaction that relies on communication rooted in the organic dependency of one human being's relationships with other human beings. Also, the creation of an environment where health can occur is crucial (Wills 2007b) . Virginia Henderson, another theorist, wrote that nursing is a way of caring for other humans in activities contributing to health or recovery (Wills 2007a) . Persons in hospitals, hospice settings, nursing homes and other institutions are often fragile due to high age, chronic illness or severe diseases. To offer yet another pharmaceutical is not always beneficial to those persons. Nursing interventions based on the uniqueness of the patient, offering individualized care in close interaction with the patient might be a preferable alternative. Morin et al. (1994) conducted a meta-analysis to examine the efficacy and durability of nonpharmacological treatments of a psychological nature for chronic insomnia and found that such methods led to improved sleep, especially in the areas of onset latency and sleep maintenance. Waking periods after sleep onset and total duration of sleep improved in treated patients but the differences were not statistically significant (Morin et al. 1994) . Floyd et al. (2000) evaluated non-pharmacological interventions for sleep promotion in relation to three outcomes; sleep latency, frequency of waking after sleep onset and duration of time awake after sleep onset. Twelve interventions were identified and evaluated, of which cognitive and somatic relaxation, a quiet environment, bedtime routines, hot baths and sleep education appeared to be helpful (Floyd et al. 2000) . Floyd et al. (2000) partly based their result on a previous meta-analysis (Morin et al. 1994 ) and we can but conclude that more research is required.
Background
In 2007, Cheuk et al. conducted a systematic review that included studies with participants in outpatient clinics and pregnant women in order to investigate the safety and efficacy of acupuncture. Their findings suggested that acupuncture may improve sleep quality compared to a placebo (Cheuk et al. 2007 ).
The need of sleep
As far back as the days of Florence Nightingale, sleep was recognized as being beneficial to health and of great importance in nursing care due to its restorative function (Lane & East 2008) . Sleep deprivation causes impaired glucose tolerance and reduced insulin sensitivity.
Also, the levels of Growth Hormone (GH) and cortisol, substances important for glucose metabolism, are altered, with lower levels of GH and higher levels of cortisol (Cauter et al. 2008) . Moreover, persons suffering from insomnia are found to have higher levels at night of the peptide ghrelin, which stimulates appetite and hunger, which can cause metabolic disturbance (Motivala et al. 2009 ).The relationships between cell proliferation and sleep are not fully clear, but resent research suggests that sleep is essential for normal functioning and affect the neurogenesis indirect (Meerlo et al. 2009 ). Spiegel et al. (1999) accomplished a study where healthy, young adults (18-27 years) underwent sleep curtailment. The results of the study showed that after less than a week, there were conspicuous changes in metabolic and endocrine functioning. The changes implied increased risk of developing diabetes, hypertension and obesity. The insulin resistance and the increased levels of cortisol are similar to those seen in age-related diabetes. This indicates that the manifestations of sleep deprivation mimic some of the hallmarks of ageing (Spiegel et al. 1999) .
Causes of sleep disturbances in health care settings
It is not uncommon for sleep disturbances and changes in sleep pattern to occur in connection with hospitalization (Ellis & Dudley 1976 , Murphy et al. 1977 , Southwell & Wistow 1995 , especially among surgical patients (Tranmer et al. 2003) .
Patients in medical and surgical units reported curtailment of sleep, not feeling refreshed by sleep, wakeful periods during the night and increased sleep during the day. The illness and stress of being hospitalized were found to be the causative factors (Humphries 2008). Other reasons for insufficient sleep in hospital may be an uncomfortable bed, being too warm, environmental noise, other patients and pain (Southwell & Wistow 1995) . The presence of intravenous catheters, a urinary catheter, drainage tubes and a gastric tube, which are common in postoperative patients, can also impair sleep (Edéll-Gustafsson et al. 1994) .
Increased daytime sleepiness, as a consequence of poor sleep at night, can imply decreased mobilization, complications related to inactivity and slower recovery from surgery (Knill et al. 1990 ). Edéll-Gustafsson et al. (2003) investigated subjective sleep quality in persons who had undergone coronary artery by-pass graft surgery (CABG). Almost 60 % of the study population reported severe sleep disturbances (Edéll-Gustafsson et al. 2003) . Recent research has indicated that postoperative sleep disturbances can last for months (Cremeans-Smith et al. 2006) or even years (Edéll-Gustafsson et al. 2003 ).
Another factor that disturbs patients' sleep is health care personnel routines. Dreher (1996) revealed that the sleeping pills are administrated late at night if at all and that the night nurse sometimes does not attend to the patients on her first round until after midnight.
During the night the nurses are often noisy when doing their rounds and in their office, while the physician may prescribe blood samples to be taken in the small hours (Dreher 1996) . 
Summary of background
Previous research has revealed the harmful consequences of insufficient sleep and although the positive effects of sleep is somewhat hazy, it seems to be crucial for normal functioning and HR-QoL. Admittance to hospital or other health care settings often induces sleep deprivation and sometimes even persistent sleep disturbances. It is therefore of great importance to find efficient nursing interventions for sleep promotion in this environment.
The aim of this systematic review is to describe and evaluate the effectiveness of sleeppromoting nursing interventions for patients in health care settings. In this study health care settings are defined as settings where persons are admitted over night. This includes hospital wards, nursing homes, and retreats for elderly persons and hospices.
METHODS
A critical appraisal and compilation of the documented research in the area of sleep promotion in health care settings was conducted.
Literature search
The literature search, which was inspired by Droogan and Cullum (Droogan & Cullum 1998) , was carried out in the Academic Search Elite, CINAHL, Cochrane Library and MedLine/PubMed databases. Searches were made by combining indexed terms from the thesauruses of these databases and free text using the Boolean operators "OR" and "AND".
Initially a large number of search words were chosen. However, when combining them into search blocks, only a few combinations proved to be successful in identifying articles of interest for this review; namely sleep, music therapy, relaxation therapy, complementary therapies, sleep promotion, sleep management, intervention and experimental studies.
INSERT Table 1. "Literature search"
Studies on sleep promotion in health care settings written in English or a Scandinavian language, having experimental design or being systematic reviews or meta-analysis were included. Studies concerning shift workers, health care personnel, pharmacological treatment including herbal remedies as well as children (<19 years) were excluded, as were studies that did not involve patients in health care settings.
References were identified and duplicates excluded. Those without an abstract were rejected. The abstracts of the remaining references were read and those that corresponded with the aim were selected. The primary search yielded 35 articles of interest, of which seven were reviews or meta-analyses. A bibliographic search revealed another 17 articles.
Selected articles were read in their entirety and were restricted to the inclusion and exclusion criteria. Twenty-one articles remained for critical appraisal. Excluded articles and reasons for exclusion are presented in table 2.
Insert "excluded articles", table 2 here

Critical appraisal
Templates from the Critical Appraisal Skills Programme (CASP) were used to evaluate scientific quality. The CASP was first launched in 1993 and aims to help individuals develop skills for identifying and making sense of research evidence. The CASP comes with a free down-load of appraisal tools (Public-health-resource-unit 1993) . The full text documents were independently assessed by two of the researchers. If disagreement arose between the researchers, the reference was discussed until consensus was achieved. The scientific quality was judged as high, medium or low.
The CASP templates contained ten to eleven questions about, for example design, ethical considerations, drop outs, size of the study, its effect and relevance and the generalizability of the findings. The CASP templates do have specific questions but there is no scoring system, why it is up to the reviewer to put together the final decision about the scientific quality of a paper. The authors of this review decided to classify the studies into three levels of quality upon the critical appraisal. The level of quality was dependent on the elusiveness and reliability of the methods of the studies and the severity of the flaws in design or in the description. The grading was not limited to randomized, controlled trials (Willman et al. 2006) , and for that reason the templates were found to be suitable. It is essential to have knowledge of the study's research design when assessing the effectiveness of an intervention.
Assessment of evidence
The GRADE system was used for compiling and assessing the evidence (Figure 1 ). It consists of a four-grade scale that offers a systematic approach to evaluate the quality of evidence and the strength of recommendations. Four key elements are of great importance to the reviewer, namely the design, quality, consistency and directness of the study (BritishMedical-Journal-Group 2004) . Articles found to have medium to high scientific quality after the critical appraisal were included in the compilation and assessment of the evidence (Table   3) . Those deemed to be of low scientific quality were excluded, which is a recommended procedure by the GRADE-group (British-Medical-Journal-Group 2004) . The GRADE system have four different levels of strength of evidence; high indicates that further research is unlikely to change the confidence in estimated effects, moderate indicates that further research is likely to have an important impact on the confidence of the estimates of effects, low evidence implies that further research is very likely to impact the confidence in the estimates of effects and then very low evidence indicate that any estimates of effects are uncertain (British-Medical-Journal-Group 2004).
Insert Figure 1 "GRADE assessment" here INSERT TABLE 3 "included articles" HERE
RESULTS
Twenty-one articles were scrutinized with the CASP templates, of which nine fulfilled the scientific quality criteria medium or high (Table 3 ). The nine articles were sorted by intervention and are presented in the following categories: sleep hygiene; music, natural sounds and vision; stimulation of acupoints; relaxation; massage; and aromatherapy. The categories, together with the strength of evidence for each category, are presented in Table   4 .
INSERT Table 4 "Evidence strength of interventions" HERE
Sleep hygiene
Sleep hygienic interventions aim to minimize factors that can disturb and disrupt sleep, both in the environment and on a personal level. Examples of such interventions are; the regulation of room temperature for increased comfort, control of light and noise levels during the night, avoidance of day-time napping, engaging in physical activity during the day, abstaining from the consumption of caffeine and alcohol at late hours and so forth. This systematic review identified two studies that investigated sleep hygienic interventions (Table   3 ). Sleep hygienic protocols are easy to apply, but there is uncertainty about the effect of the intervention. Alessi et al. (2005) showed no effects on total sleep time (TST), LaReau et al. (2008) showed only a small effect. No significant differences were observed concerning Mid Sleep Awakenings (MSA). Increased alertness during the day was also found in one of the studies (Alessi et al. 2005) . Regarding the consistency of the results, different measurements were used in the studies, actigraph respectively a subjective self-rating questionnaire, which makes a compilation of the findings difficult. Due to the inconsistency in outcome measures and the fact that one of the studies (LaReau et al. 2005 ) was found to have medium scientific quality, the evidence for the intervention is found to be low. (Table 4) .
Stimulation of acupoints
Acupuncture was examined in a study from Hong Kong (Suen et al. 2002) and the related auricular therapy in a study from Japan (Kim et al. 2004) (Table 3 ). Both studies were randomized controlled trials with medium scientific quality and Suen et al. (2002) is characterized as a large study. Measurements were made by means of an actigraph (Suen et al. 2002) or three self-rating scales (Kim et al. 2004) . Stimulation of selected acupoints on the body had a positive effect on TST as measured with the Morning Questionnaire (Morgan et al. 1997 ) and a lower total scores on the Insomnia Severity Index(ISI) (Bastien et al. 2001) and Athens Insomnia Scale (AIS) (Soldatos et al. 2000) . ISI describing the impact insomnia has on the person's daily life and AIS describing the symptoms of the sleep difficulties (Kim et al. 2004 ). Positive effects on SE (sleep efficiency), MSA and SL (sleep latency) was seen after stimulation of acupoints in the ear of primary insomnia patients, with large effect on the two first mentioned outcomes (Suen et al. 2002) . Sleep-promotion by acupuncture requires familiarity with the technique and it is possible that patients find the intervention painful, as reported by Kim et al. (2004) . The evidence for the intervention is very low, due to the different measurements that were used, and the scientific quality of the two studies (Table 3) . However, the directness is found to be high, since the intervention is tested in different samples and in both primary (Suen et al. 2002) and secondary (Kim et al. 2004) insomnia (Table 4) .
Massage
Massage was the subject of two studies (Richards 1998 , Soden et al. 2004 , which were considered of medium scientific quality. The consistency of the results reported by Richards is high and measurements were made by polysomnography. The intervention showed large effect on SE and TST and small effect on SL and MSA (Table 4) cancer. The intervention has been tested in different categories of patients, both studies are well-designed, positive effects have been reported both in objective and subjective measurement but since the different approaches in outcome measures the studies cannot be compiled and the scientific quality of the studies were judged to be medium (Table 3) .
Therefore the evidence strength is found to be very low.
Relaxation
Different relaxation techniques to promote sleep have been evaluated by (Richards 1998 , Richardson 2003 . The intervention consisted of audio-taped instructions for relaxation, mental imagery and music, or oral relaxation instructions and mental imagery provided in person. Both studies were RCTs and of medium scientific quality (Richards 1998 , Richardson 2003 . The methods of measurement differed between the studies. Effects of the relaxation on sleep were small; still the intervention is tested only in intensive care and mostly in male patients. In summation, different measures have been used that makes compilation of the findings difficult, the settings used in the studies are similar (with a predominance of men in the Richards' study) which effects the directness. Considering both studies had medium scientific quality the evidence for the intervention is found to be very low (Table 4) .
Music, natural sound and vision
In the study by Zimmerman et al. (1996) patients listened to soothing music to facilitate relaxation or watched a VHS with instrumental music and views of different environments (Zimmerman et al. 1996) . Williamson (1992) Unfortunately the scoring is reported in different manors that makes compilation of the results hard, still both studies shows large effect of the intervention by significant differences in total score on RCSQ (Williamson 1992) and large effect sizes (Zimmerman et al. 1996) . Especially watching music videos had a large effect. The directness of the intervention is high in patients who have undergone CABG-surgery, but for other categories of patients it is uncertain. The inconsistent data on RCSQ score, the limitation in directness of the intervention and that one study had medium scientific quality, render in very low evidence for the intervention.
Aromatherapy
Aromatherapy was investigated in one study (Soden et al. 2004) , that had medium scientific quality. The procedure and design was thoroughly described but the sample size required for showing differences at p-value < 0.5 with a power of 0.8 could not be reached. This was due to slow enrolment and poor health in many of the hospice residents (Soden et al. 2004) . A description of the drop outs was also lacking. The efficacy of the intervention was not significant compared to control group. The evidence strength is found to be very low (Table   4) .
DISCUSSION
Main findings
The aim of this systematic review is to describe and evaluate the efficacy of sleep-promoting nursing interventions for patients in health care settings. Evidence for the nursing interventions in this study is found to be low or very low, which indicate the need of further research. Still large effects of interventions where found when using massage, acupuncture and music, natural sounds or music videos, which is intriguing. The use of sleep hygiene, aromatherapy and relaxation on the other hand showed only small effects. Zimmerman et al. (1996) and Williamson (1992) used music, common natural sounds and music videos to create calm and promote sleep. Both studies indicate that music and calming sounds promote sleep in the hospital environment. However, even if the intervention seems to have a large positive effect on sleep, the studies only concerned patients undergoing CABG-surgery, why this also needs to be tested in other settings and categories of patients.
Two studies in this review investigated the effects of acupoint stimulation in persons with insomnia (Kim et al. 2004 , Suen et al. 2002 . One point to consider however is that participants in the study (Suen et al. 2002) Massage as an intervention for sleep promotion was only found in two studies. The Richards' study (1998) showed large effects of the intervention on sleep quality and total sleep time.
The study was carried out in a veterans' hospital with only male patients in an intensive care ward. Soden et al. (2004) tested massage in patients with advanced cancer, the sample was small and had great difference in age 44-85 years, yet positive effects were seen of the intervention. Since massage demands trained personnel and it can be somewhat time consuming, it is possible that it is only feasible in high density wards. Massage as sleep promotion, seems to be effective in severely ill patients.
Sleep hygienic advice seems to be a direct intervention that is easy to apply in different care settings and might even reduce the expenses of hypnotics. LaReau et al. (2008) showed that by adapting a sleep hygienic protocol the consumption of sleep medication could be lowered. Still the studies in this review could not show any statistical significant effect of sleep hygiene. The use of sleep hygienic protocols could be a good start in improving patients' possibilities of getting a good night's sleep, but the intervention is not enough to affect outcome measures. Also reports on difficulties in applying a sleep hygienic protocol exist (Schnelle et al. 1999) due to a great resistance among staff to its use. The controversy centred on fire code policy, violation of residents' rights and the negative reaction of staff members when asked to lower their voices. This displays a great fragility of using sleep hygienic protocols. It takes compliance of the entire working staff and that can be predominantly among elderly patients, often in combination with comorbidity, a large intake of medication, disturbances in the circadian rhythm and nocturia (Bliwise 1993 , Stone et al. 2008 . The most successful approach might be to tailor the interventions based on the individuals' needs and desires. However, to establish confident effects and evidence for such an approach, where several interventions are offered simultaneously, is problematic. Two of the excluded studies tried this (McDowell et al. 1998 , Robinson et al. 2005 , but failed since there were insufficient reports on how many that got a certain intervention and the outcomes were not reported. Further, were there no control groups and the sample sizes were to small when divided into several groups.
When reviewing the articles presented in this review, a major concern was the lack of consistency in measurements between studies. Objective measures were found in three studies (Alessi et al. 2005 , Richards 1998 , Suen et al. 2002 , of which one used polysomnography (Richards 1998), which is considered to be the reference standard (Onen et al. 2005) . Six studies employed recognized rating scales such as the VSH-sleep scale, RCSQ and ISI (Kim et al. 2004 , LaReau et al. 2008 , Richardson 2003 , Soden et al. 2004 , Williamson 1992 , Zimmerman et al. 1996 . In one study the authors developed their own questionnaire and diary (Suen et al. 2002) . All studies were RCTs, which is acknowledged as the most definitive way of evaluating the effectiveness of an intervention (Kazdin 1998). However, several of the excluded studies were also RTCs but flawed and judged to have low scientific quality (Table 2) .
Studies excluded from the compilation
It can be debated whether or not it is right to exclude identified studies from a systematic review. However, it cannot be considered reasonable to include studies that are incompletely described or unsatisfactory in other ways when establishing evidence for nursing interventions. This procedure is also supported by the GRADE group (BritishMedical-Journal-Group 2004) . The studies excluded from this review (Ancoli-Israel et al. 2002 , Cmiel et al. 2004 , Ho et al. 2002 , Koyama et al. 1999 , McDowell et al. 1998 , Ouslander et al. 2006 , Richards et al. 2003 , Schnelle et al. 1999 , Simeit et al. 2004 , Smith et al. 2002 , Walder et al. 2000 and the reasons for exclusion are presented in Table 2 .
Limitations
This systematic review has some limitations. One limitation concerns the scope of this review. Identifying studies of non-pharmacological interventions conducted in a nursing home or in-patient care facility restricted the area of interest. Despite the large number of studies that were eligible for scrutiny, only twenty-one were selected, and a mere nine passed the critical appraisal, which highlights how small this area is and the difficulties in conducting these intervention studies. Articles without an abstract were immediately rejected. It is possible that studies of importance were thereby excluded. Another limitation is that even when templates are followed, critical appraisal, compilation of interventions and the grading of evidence are subjective measures.
CONCLUSION
The effects of music, music video-watching or listening to natural sounds, getting a back massage or stimulation by acupuncture were large, considering sleep outcomes. Relaxation, aromatherapy and use of sleep hygienic advises/protocols showed small or no effect on sleep. Still only low or very low evidence could be established for all of the interventions presented in this review. The paucity of studies also implies that the confidence in the effects shown and the lack of high evidence strength for many nursing interventions, most certain will change if further studies are carried out. The uncertainty about the effects calls for more research before implementing the interventions into clinical practice. 12 9 Figure 1 . Description of GRADE assessment.
Criteria for assessing grade of evidence
Study design
Randomized trial=high Observational study=low Any other evidence=very low
Decrease grade if:
There are limitations in study quality (-1 or -2) There is important inconsistency (-1) There is uncertainty about the directness (-1 or -2) There is imprecise/sparse data (-1) There is a high probability of reporting bias (-1)
Increase grade if:
Strong evidence of association (+1) Very strong evidence of association (+2) All plausible confounders would have reduced the effect (+1)
